chart analysis has been n ti on algoRiThms [6 7] mance. More explicitly, the novel contribution ofthis treatise (2) is that we propose an EXIT-chart based PJ-DL-SDMA design technique using IRCCs, which allows us to take into account while the expected level ofST-CIRT variance, hence resulting in an T infinitesimally low BER, despite using imperfect channel pre-H(k)-( H(1)
3) The rest of this treatise is structured as follows. In Section Furthermore, let r(k) and n(k) be the received signal vec-2 we outline the system model used, while in Section 3 we tor and noise vector associated with the k-th MS, respectively. summarize the design of IRCCs. Our EXIT chart analysis is As it was demonstrated in [3] , once the MUI was eliminated provided in Section 4, leading to the performance results of by the MUT, the received signal vector associated with the Section 5. Finally, we conclude our discourse in Section 6.
k-th MS can be expressed in the following form
2. SYSTEM MODEL where the (Nk x Lk)-dimensional matrix H(k)T(k) characThe structure ofthe PI-DL-SDMA system considered was de-terizes the effective channel corresponding to the k-th MS. 
As illustrated in Figure 2 , the data bits are encoded by Fig. 2 . Generating the precoded data symbols for the k-th both the channel encoder and the unity-rate precoder before user modulation. More explicitly, the unity-rate precoder is a convolutional encoder using a single shift register stage 151k Let s(k) C CLk X 1 be a complex-valued column vector, which detrnmte to the As seen iln Figure 3, closed-form analytical formula is available for deriving the MUIT in terms of the channel prediction error Ei. Hence we used Monte Carlo simulations combined with semi-analytical For example, the EXIT functions of the 17 subcodes used EXIT charts to characterize the impact of channel prediction in [8] are shown in Figure 4 . In order to solve this curve-fitting errors +i, which is assumed to be a Gaussian distributed ran-problem, our optimized weighting coefficients are generated dom variable having a variance with (ST-CRT and a zero with the aid of the algorithm proposed by Tiichler and Hagemean. Nonetheless, in order to establish a benchmarker, ini-nauer 18]. tially we assume that the receiver has perfect ST-CIRT.
EXIT CHART ANALYSIS FOR IMPERFECT 3. DESIGN OF IRREGULAR CONVOLUTIONAL ST-CIRT CODES
In this section, we provide the EXIT chart analysis of the PIIn order to design a near-capacity system, the outer decoder's DL-SDMA system in the presence of imperfect ST-CIRT. We EXIT chart has to match the inner decoder 's EXIT curve as adapt the IRCCs to match the inner decoder's EXIT curve accurately as possible, which results in an infinitesimally low in order to maintain a marginally open tunnel, which implies EXIT-chart-tunnel area [10] . We Figure 5 characterizes the impact of different ST-CIRT a family of convolutional codes having different code rates. prediction error variances crT CIRT on the system invokThey were specifically designed with the aid of EXIT charts, ing the rate-0.5 RSC(2,1,3) channel decoder of [2] having for the sake of improving the convergence behaviour of iter-the octal generator polynomials of (5,7) and operating at an atively decod:ing systemns. To shown in Figure 6 , which is seen to exhibit an open tunnel, The recorded iterative decoding trajectory seen in Figure 6 more accurately characterizes the convergence behavior of the Figure 6 , we already showed that the rate-0. Figure 7 and. requires tern employing the rate-0.5 IRCC. In Figure 8 ing, combined with long-range channel prediction and high- Figure 9 portrays the BER performance ofthe system em-order QAM.
ploying the rate-0.5 IRCC at different numbers of decoding iterations. We observed that when the number of decoding 7 . REFERENCES iterations increases, the system reaches an infinitesimally low BER for TCIR2 = 0.15. This shows the consistency with [1] S. ten Brink, "Designing iterative decoding schemes Table 1 were MIMO channel and the parameters of Table 1 were used. used.
